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il

BIRO MBI AR O LE T T b ico T %
B, = 7 JBD stilbenes $8D, 4 7 3 JED flavgnoids® @
L5 i, BAREORS B LU SRRV
N5, O, HBESIRH O, IR OX
REXNDIZ EDEL, FHMRG Do 7 LHETIIT 2
W, TALRTOMbYY, ILIRAMILEC KT S
AEFRERBOEETRTOMEERE Lo oY §
Rk ioy,

—, BB EARMOGER, & QiROMERI
BL, EHEMTEH22BEL TV B L DMANRES
T BS0, Ehic, B PR C ot B D5
VIR X D O ANOBAT T L VRN, ERA LB
h, OB E RS OB © AT RIL 5570,
B EE OB Gy O, O EIGEROMEA
L3R, BEOBEINCHHLE S,

H %) &8 Betulaceae DEARIL Ce-Cr—Ce DEEAN
RFEFEH A L, >7 = / —nEH - diarylheptanoids &4
HLTwb, Zofb&imiBiE i, galk GIREP
i, FERT Y AERIC mom! BB, n-o—p/1D) TR
HUHRE, SHBECfIRLICHEE™ O R 7
HEEX T 5, 23/ #FBHE 200 tribus, Betuleae,
Coryleae 7o 7 b, TiiE L Alnus, Betula O 2 JBH,
F fo, &L Corylus, Carpinus, Ostrya, Ostryopsis
D4 BRAFEIRT 519, EBERL Ostryopsis %

B < BT Do RIBHEROAIPS DK T, B
BRI, PIRBOBHBYEL, BAERORLS diaryl-
heptanoids 2H B I T b, Alnus 35 X 18 Betula
i@ O EARRS L OHRE oM o s FET
%), Lavd, K, 8k, EFORLIHEBTRILD
BRI, —F, Carpinus 3L Ostrya OEFE
o nEcie, BARE o K45, (7, 0]-metacyclophane
BEADL UMBEEIN T WIOB), 7 <o FEBAR
DH 7 v C. cordata Blume # DS 08 T,
M FCIZ 6D diarylheptanoids HHPFEL 7213, &
oF, 4TI E TCREIhTOW WS T Wi
LSRR L TWb, CDZ &ikn s +Fo
250 tribus [HITHED DHRERELRL, FEFHRM,
i esdy /) I—0BENDDL, ZhDORGIL
RS & LCHIRE L1 5,

51237 FFHEARO MR 7 58 7 4 FEBEELRR
HFIZE AT G TH B EPRHMBLR TR D, +
U v i gy diarylheptanoid DA oo X 5 ik
SHREETE20B0OERVHTITH S, ZORMAD, &
LIS DREXIT, 6BORS ZHEELL, Zhbd
i% lignan, flavonoid, quinone 3 & QM4 F& phenol
by, o, iz 3o onTt#HET %,

2. ® B

B XM bSO TMIEL Ty, ZhBH
GOtk EE D I, TEE T X O (UV), it (IR)

t: KBur “r~v 7R Carpinus OWMEES” CHTIHREOFIIHTH 5, HIIHREBARM %S E

Wb TH B,
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Bz =y o, H-, BC- BRI (NMR), Hi (MS)
2y b BRRE LR, LRRS ST IHET
TIT=o 12,
2.1. HEEXTHH

RBFGCft Uicy v v 28 C. cordata Bl (B9 120
£, IR 27 cm) LTS EEUMTH Y, doimE
RN I ERCTHRR L2 b D TH B, HLic
#®, fllE Lickit2mm 2 7 ) — v REBTHL O
WMirXhic, X 5T h AR 16.2kg, od)
OB e, 95% EtOH CEER T 72hr i L7,
KR AP U, FLCBEY Iz gL,
Z OIRfERE AR LT, A LM EEET,
30°C ~40°C THE#H L 95% EtOH #hiilitha187- (2.62%
SR, EtOH i X bic /= — 7~ (LPE), v
TFvT—FN, BTN, AFNVTFUF L VY, n-
BuOH Ckfehhit 21Ty, ZRER & RBEC S5 L e
(0.11%, 0.20%, 0.45%, 0.59%, 0.43%, 0.84% XFAEN,
VaF o~ FUnjEE (32 g) (1R %R {5 5 1 RIF0
NaHCO; K%, 10% Na;COs K¥EHE, 1% KOH jKiE
HCMERS HI L, BRMEEE & kil 2 87 (i 37.2%,
16.1%, 24.6%, HHEELTS% % v 2 Fu 2 —F 0]
B
2.2, FBESOREE

VxFoz—FEERT, R NaHCOs KBRS
B (ca. 11g) Wxv U AHF v A 5 4 (7 2 =41 C-200,
43x46cm) BT, BHBE~y € /TR v (=20/1
~12v/v) EG300mb FOBREL, 142 75 7 a v
BB, ChbHDETS5 v avidiEEs/u=rr 37
[TLC, Si. gel: Merk Kieselgel 60 GFasy; BRI
vz v/ FEEE F o0/ FEE=5/4/1; FEH]: O 7 /{Ex
n7 7 =k (DSA), 50% HySO, 105°C 5 min ji Z4]
THEL, 10735273y FI~FXI) g Ldl,

2.2.1. {tA¥1: secoisolariciresinol diferulate

FEOBEH 7527y a3 v FV (763 mg) L FHOY I 4
FuH s s 17X55cm) b, ~v¥ VB s (51,
viv) T6méTOBRMBLM0 7527y 3 v B, &7
5y avid TLC tHELE675 7Y a3y FV-1~
FV-6) wZ & iz, oo, FV-6 7 5 7 v a v 3
THEEL, BORICHYE%Y MeOH b B T5 &
Wa b h 5% 7o (65.5 mg), mp. 197~199°C, DSA,
2,4-Y=tmv 7=k ¥ FVv (2,4-DNPH) [,
[al?—56.2° (c=0.25 in acetone). UV 229%" nm (log ¢
232.6(4.68), 290.6 (4.60), 326.6 (4.75). UV AMeQH +N/10NaOH
nm (loge): 205.0 (4.61), 310.2 (4.22), 380.0 (4.86). IR

pEBL cm~1: 3380, 1690, 1590. MS m/z: 714(M*, Calcd.
for CyoHypO1s 714.2676. Found. 714.2667), 538 (M* —
176, Calcd. for C3pHaQg 538.2202. Found. 538.2199),
520, 344, 326, 194, 189, 178, 137 (base ion). {L&4p 1
(219 mg T HEKEEE- ¢ ) O VIS L, S T—HT &
Fib Uz, BIBREIKKICAEE, LU TALED
95% EtOH MO GMET 2 BRI & LTs
575 — b &wELT (Ia, 220 mg), Tetraacetate Ia:
IH-NMR (in CDCly) : 2.27 (2H, m, 2 Hg), 2.29, 2.32
(each 6H, s, 4 phenolic acetoxyl groups), 2.80 (4H,
m, 4H,), 374 (6H, s, 2 -OCHy), 384 (6H, s, 2 -
OCHas), 4.23, 445 (each 2H, d, d, J=55, 11 Hz, 4
H;), 6.38 (2H, d, J=16 Hz, 2 Hg/), 6.67 (4H, m, 2 H,,
He), 6.92 (2H, d, J=8 Hz, 2 Hy), 7.05 (2H, d, J=8
Hz, 2 Hs/), 7.13 (4H, m, Ha, He!), 7.63 (2H, d, J=16
Hz, 2 Her). Tetraacetate Ta: BC-NMR (in CDCls)
6: 207 (4 —COCHy), 355 (2 Ca), 40.0 (2 Cg), 55.9,
56.0 (4 —OCH,), 64.4 (2 Cu), 115, 113.0 (2 C,, Cz2?),
117.9 (2 Cp121.1, 1213 (2 C¢, Co), 1225, 123.3 (2
Cs, Cs1), 133.2, 138.2 (2 Cy, Cyv), 138.6, 1416 (2 C, Ca/),
144.6 (2 Cas), 1510, 1512 (2 Cj, Ca1), 166.8 (2 —C=
0O, C;/), 168.7 (4 —COCHj).

tEWTaDMKS B 7+ 7725~ 1+ la340mg
% 95% EtOH 5 mé i fi# L, =tz IN-NaOH5mé
iz, B ET2he @I Lic, GHE, BRIGRET
TIBRBECEHLL, 2hic40mé oREMmz, 2
THEBBELL, YoFrz—Fa (50méxX2) THhH
L7, ¥ 2 F 0T —5 vBERIESEOKTHRER, EK
NapSO, CHzl, I L% (DP, 23.3 mg) %872,
Gfeto TLC [REEI: snaksrafrz/—n
(=10/1, v/vV)] X EE 7 2505 (Rf 0.60, 0.35) OFEEL TR
LTz & @D 2545 D435k o 72 ¥ preparative TLC (I~
FRIREE R BB L 7o, RE0.60 (DP-1, 7.8 mg),
Rf0.35 (DP-2, 8.8 mg), DP-1 (secoisolariciresinol):
mg 115—117°C. 1H-NMR (in acetone-ds+D,0) & : 1.94
(2H, m, 2 Hyg), 2.66 (4H, m, 4 Ha), 353 @2H, d, d, J
=5, 11 Hz, 2 H)), 3.65 (2H, 4, d, J=4, 11 Hz, 2 H)),
3.77 (6H, s, 2 -OCHjy), 6.60 2H, d, d, J=2, 8 Hz,
2 Hg), 6.68 (4H, m, Hy, Hs). MS m/z: 362 (M), 344
(M*—18), 137 (base ion). DP-2 (ferulic acid): mp
170-171°C. TH-NMR (in acetone-dg+D,0) §: 3.92
(3H, 5, -OCHj), 6.36 (1H, d, J=16 Hz Hj), 6.88 (1H,
d, J=8 Hz, H5), 713 (1H, d, d, J=2, 8 Hz, Hy),
7.31 (1H, d, J=2 Hz, Hy), 7.59 AH, d, J=16 Hz, Ha).
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MS m/z: 194 (M*), 193 (base ion), 177, 133, 89, 69.
Z B DG R D HEE BRI T BB DS ITHER &
—Ft D, 2RO EBRIZIFL:1THY, ZThid
DP-1/DP-2 D E n i 1/2 & —FT 5,

2.2.2. {tA%11: Dihydroquercetin (DHQ,

taxifolin)

fiko7 5 2v 2 v FVI (429 mg) & XH v ) 24
A5 & (L3X45cm) 1 X b A D5 W AT 7o, W
BC Y Ja~g v a s Four b v (=21, v[v)
AV, 6méTOEIL, 251 75 7y 3 v, &
hi{bEHm I DG LA TLC THRELS 777 3
v (FVI-1~FVI-5) it & b bfc, ZOF, 777 a ¥
FVI-3i1y 7 o~ V/MEMG~ 70 (=11, v/v) & H
&35 TLC TRIO4S DT HEERSF & T5H 2 &
Bdbhic, & OMG T BT oBER AL LC
#%, [A BB X 5 preparative TLC %47\, Rf
0.45 DRy DT, WO bR S HICREL
fro BHRRERSERYEY/T LY (=31) T D
TRRAELE (Y1) CHERESZTY, LAY I 2O
Poi & LT (51.3 mg), mp 242—244°C. DSA, 2,4-
DNPH [k, [a]B+17.1° (=052 in acetone). UV
MO 1 (log €): 2304 (sh, 4.61), 290.2 (4.62), 335.0
(sh,3.85). UV AMeQH+NIONaOH pypy, (log ) : 245.8(4.36),
326.2 (4.74). TR vEBL cm—1: 3370, 1640. MS m/z: 304
(M™, Calcd. for CisHi207 304.0583. Found. 304.0600),
286 (M*—18), 275 (M*—29), 165, 153, 123 (base ion)
(RDA fission), 152. {44 (21.2 mg) \3HEEC X 0, &
KEE—e ) v v TT 2 F b5 S EERRBE L
< pentaacetate II a (26.5 mg) %4:3°%, Pentaacetate
ILa: 'H-NMR (in CDCly) d: 2.06 (3H, s, alcoholic
acetoxyl group), 2.30 (9H, s, 3 phenolic acetoxyl
groups), 2.37 (3H, s, phenolic acetoxyl group), 543
(1H, d, J=12 Hz, Hj) 5.66 (H, d, J=12 Hz, Hy),
6.61 (1H, d, J=2 Hz, Hy), 6.79 1H, d, J=2 Hz, Hg),
727 (2H, m, Hy, Hs?), 739 (1H, d, d, J=2, 8 Hz,
He/). Pentaacetate Ila: ¥C-NMR (in CDCly) 6:
20.2, 20.6, 20.9, 21.1 (5 —COCHy), 73.1 (C3), 804 (Cy),
109.0 (Cg), 116.0 (Cyo), 1114 (Cy), 122.8 (Co), 123.8 (Cs1),
125.3 (Cs/), 1335 (C1/), 1421 (Ca), 1429 (Cs), 1514
(Cq), 156.4 (Cs), 162.3 (Cy), 167.8, 167.9, 169.0, 169.1 (5
(-COCHj3), 1848 (HC=0, Cq). BEAMEH & D RAHE
T, FORUEOR TR 1

2.2.3. {ta# 111 2,5-Dimethoxy-p-benzo-

quinone

Yz F o x—F VAR, #F NaHCO; KBS 7
MOHasm=t s 57 CHERLT 7Y a v FL 412
mg) (EFOTE IS~ v ¥ v fis F v (=20/1, v/V)
BRI H 5 A (LAXE0 cm) THEEEITo T2,
6mFoDT7svavkEDIB TS5y vl
fz, TLCCHEL, 2h% 67352 v a v (FI-1~FI-
6) I F Lat, o, FI-1i#HEarEL, BELY
FLicts, 7 oakvahbBiEREEEL, L4 1T
AEGEIRE & LTE (3.9 mg), mp 245°C (decomp.).
2, &-DNPH B¢, UV 2353 nm (log ¢): 202.4 (3.37),
285.6 (4.20), 377.4 (3.37). UV UQH+NMW NaOH 1y (log
¢): 242.0 (sh, 3.80), 285.0 (4.23), 376.4 (2.83). IR visos
em—1; 1710, 1660, 1640, 1610, 'H-NMR (in CDCly)
3:382 (6H, 5, 2 ~OCHy), 5.86 (2H, s, Hj, He. MS
mfz: 168 (M*, Caled. for CgHgO,4 168.0422. Found.
168.0401), 140 (M*—28), 138 (m/z 140—2H), 125 M*
—CO, CH,), 112 (m/z 140—28), 97 (MT—71), 84 (M™*
—69, CHg), 80, 71 (C3H30y), 69 (C3HO,, base ion),

3. REBIUEBE

¥ 7 v Cocordata $x &2 7 —iitity, v Fu
I~ F O AEEEA D 6 fd diarylheptanoids & IICHT
fol 6 O BB L 7o. = b ik lagnan, flavo-
noid, quinone ¥ X OMESF& phenol HTHH, O
i, B 3 ofka& W (L 11, 11D OfLrAiEE 3 X U
O THRET L7,

e L LU Lt Bt e LTEL h,
Jepimt ey T VRECKH LBETH B, MEFEDO UV D
Jmax (X 3266nm 3 X ¥ 290.2nm TTu#H ) TH A
380.0 nm ¥ J 0 328.0 nm ~NEGBEETH, —F, 1L
A% TIL 1L UV Amax % 285.0 nm ¥ L8764 nm IR
T, Tah )X LBEABIIRE . F, L0
SFEDLAPEILIC H vk = A BRIRCR LIGHCTH b,
COBEINBAEDT, NMBLT IO IR vmax 2354
% 1690 cm~1, 1640 cm~1, 1660 crn— {CBHEL X 1 B HiA
LEHEN D, ChbORAIIGK IO OMER
313 XML phenol THH, XTI &I FDIHE
AR =V OTHER AT HHEFET D, AL
185 h 7= [7, 0-metacyclophanes (diarylheptanoid Bf]
BR) o MS 27 b 0T, FRCREME-2 144>
% m/z 211 k%, =i 2, 2-dihydroxyhiphenyl &
CHSEL, BOEEEE oo T, (L&MW, TLkX
D IILOMS 27 b v DN—R 4 # V%4 % m/z137,
304 :s X X 69 I X, [k diarylheptanoids &
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#16% H25

[: Ry=H, R,=OMe
R1= AC, R2~_— OMe
R1:R2= H.

¢}

OMe
MeO

V:

o}
R;=galactosyl, R,=H.

VI: Rj=rhamnosyl, R,=0H.
0 VII: R;=rutinosyl,R;=H.
11
WSS Rn A ERR T, 5~ b Ta ® BC-NMR 227 b ML 7 & F gLl sk
L& 1, m.p.197~199°C, [alf —56.2°, (X5 f#iE DY T+ 20 DY 3 apfigExn % (Fig 3),
B A< 7+ v (HR—MS) OfER L 0 CopHepOrp(M*: LAY T 05T X D RER 20 D Wk A5 6k B
m/z714.2667) O FANE L bt T, T35 7 Lo T BHHHFRETD, TOMS 2 )7 b G, 45
m/z 137 m/z 177
m/z 189
m/z 326
J m/z 3?

e Qe Lol ) . D L,

T T T T T T T 1T l T T T T T 7 T T I T T T | T T T T T I ‘ T 1 T T 7 T T T T T
100 120 140 160 180 200 220 240 260 280 300 320 340

/— 50.0
m/z 520
m/z 538
Al

LNSL AL B S S B S B S BN SRS (R S E R DA S SO B SNNLAN B R NN N A B § TTrrTT T rrrrrer oo

350 370 390 410 430 450 470 490 510 530 550 570 590
M+ m/z 714
LN L R L BN L e B e L S M B B NS L A N BN SN (N D B B
600 620 640 660 680 700 720 740 760 780 800 m/z
Fig. 1. Mass spectrum of secoisolariciresinol diferulate (Compound 1).



Bty N v 7 > Carpinus cordata Bl # O g5 187

a'lO

a
CH 0 o OCH,
AcO oAc

AcO

CH.,O Lo
3 ZP

@ OAc
OCH3

.y ®
) ~r
&. _ P P .
SR T ‘%} 24
P w
@ ®as
. Q
B-T a-p ~
&
»
| = -
g
g
El
Fig. 2. H-'H COSY spectrum of secoisolariciresinol diferulate

tetraacetate (Compound Ia).

T a4y MY mjz714 O, <— = 44 ¥ m/z137 p38]
HaThh (Fig. 1), Zhix 4&-hydroxy-3-methoxybe-
nzyl ek 3%, chk¥X, 77v¥ e adix o
phenylpropane #5:EAD MS 2 <2 + MiZ BT, LiE
LiER—2 44 v & LTERDDBR T D, LD
e 4 ¥ © — 7L mfz538 3 L5201 L b, S huk
M?' X b feruloyl CioHeOs 3 L O ferulic acid CyoHO,
HYD 750 2 v+ ORERC L > TEL LD TH B,

Bty 57 2 v v i3 A /2177 LV 194D —2 L L
Tl MY 202200 Cl0; 75274~ b D

Wi, O&fixlero HO M X na: Ut d
FAYE— 7P m/z34 7, FIEBHIT LT =0 HO ol
WECET D757 4 b 44 v mfz326 1 CHbh s,

ZOEBNL b ¥ = Abies sachalinensis $ih b B X
+tc secoisolariciresinol di-p-coumarate IV © MS
2R P VMBS RIW, o m/z3267 5 74V b
Eomfz137 757 4 v+ DFEECETEA v E~7
A mfz 183 ICHBHILS, T D MS DEERITVER 362D
W& 2 = 0o ferulic acid 2E S LTV E R L
The ILIREDHMEBRLLDF 57727~
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Ia ® H-NMR % & 0" BC-NMR =~ 7 p v %J7E L
720 WH-NMR 27 b VG, 62206823220
DYy Ir oy M AD T = 7 — T € b F v SR
ko7 eryThH, ¥, i34 KI8T D200
Y TFNMTAEO A L F o BCIRE IR S, Fh, T
2 hF DOV SFIAVKEBHLT2HO 2 b R
Baxh, chia#ERTao2@orFrFat v
(Hg) ¥+ 5, —F, 62800=nr 571 v bit4H
LREIR, ~rvoafl (He) KIEREIRZ, b,

54.23(2H, d, d, J=5.5, 11 Hz) s X 08 4.55 (2H, d, d,
J=55,11Hz) OF T v—F 7V oy bMITETR}r v E
BB X R, ERESIC Y 7 b L1z 66.38 (d, J=16 Hy)
FLNT7.05 (d, J=16 Hz) ® v 7'+ ViR Ta o,

vvFreANBEACHEFKEL, 4 Hy 8L Hae D7
PriRBIhG, HFEBERDT ot 20692 (4,
J=8Hz, Hs) 10705, J=8Hz, Hs) DX 7TV »
}, 6.67 (m, Hy, He) 38X 08 7.13 (Hy, He) D= F 7
Vy FELTY 7 T5, 2OF I Ay 7 ORI
1,3, 40F VEEFEK ot vOR%E)E & L —K T
5. Eio, LAY Ta ORSHMKROKEFFO» 2 4
I HEEBIVI L 3T 5 — DO IH-NMR 2~
Jr M Db ELL B L, {LEfla D 3C-
NMR =27 b vfEH, BBl 547 € b

' g/ O
, o B
cH 40 b0

AcO

CH.O
3 OCH3
C AcO 2 .0 oac

of o By

+ VISR D RBERTFD v 7+ v (5 20.7 35 L 08 168.7)
Ol 200 Frun@Bdbhs, ZOFMMEEH T D
73 FK CoHupOr2 & 52 BTV B DT, RGO i
HEE X B, 6355 (Ca), 40.0 (Cp), 64.4 (Cr) DK 7
F vt lignan 35 o gD #RFEIR T, Fie, 117.9
(Cer), 144.6 (Cav), 166.8 (Cp) D ¥ &7 F 4% cinnamoyl
Wi ogRER FoBIh s (Fig. 8), Fr 1211
~15L.2 DK D 10 & 7 F it & 2 SRR T 5
TS d s, '

XIS OHME MBI, Tkt NMR (H-1H
COSY) 2~ 7 b IO INEPT i HVBRI, 1a
D H-1H COSY =<7 + v, HsJfFit He 5L O¥
Hy b4~z <27+ v 52 %5, —J, Hao & Hg
DHERFFRFOME2 =7 + v WH0TH 5 (Fig. 2),
Ta OMsEFO 4 F AR LU 4 F v i3 Ta © INEPT
B X BFRRFEFRFO 3 wwz7rrl0&méht
(Fig. 3), Zh % CoFRCEIL Ta OMEDENIE
LW B TH 5,

£, {b& 41k lignan @ secoisolariciresinol
L2z ferulic acid bR HTA2AF 1L TH B, 1Lk
IO IR 2=V CE 2T MEHFT D vmex bE
1690 cm—LICBEE X B, 20X 5 fellikiEE M -C
@ vmax (3l lignan =27 VI LD HR 5,

OCH3
OAc

*Ba

" e L
B T
4 m Aal ” ‘ I} ‘ A
c [ r
A C 6,6
C3 .3 @ 5 5 C g solvent
Cr' C4,4' ’ Jc\zlz' OCH3 Cp
o Mg c Ca o
' r 0-C-CH
o-C cu3“ A =3
™S
‘ A ’ "
T T T T T ¥ T L} T T T T T T 1 T T T T T
I | I I T [ | [ I T T T T T T | | I T ppm

190 180 170 160 150 140 130 120 110 100

A: COM spectrum; B: PTspectrum with 4~1(2]);

Fig. 3.

20 80 70 60 50 40 30 20 10 0

C: PT spectrum with 4=3/(4]).

1BC-NMR spectra of secoisolariciresinol diferulate tetraacetate (Compound T a).
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secoisolariciresinol di-p-coumarate 1V, lariciresinol-
p-coumarate B I -ferulate! T4 4 1685 cm~1,
1690 cm~1, 1700 cm—1 B> B, Fio, La D 1H-
NMR z~x2 vt nth, 7rva—af:7e & vriior
7 F A PNEEINTY, ZofE843 lignan secoisolarici-
resinol OEKMEH v/ ~ 3R L ferulic acid © # v
F Y VHEMTD I 27 VEEERTRTLOTH D,

COREWERT H720, La KGR ITG R4 K
4% DP-1 (m.p. 115~117°C) %5 X 0% DP-2 (m.p. 170~
171°C) %181, RO EELIING « 1: 1 TH 5,
DP-1 510 DP-2 »1H-NMR 2 )7 + v L8 MS
2 R7 P vOFES (52 2. 2. 1 B 12840 secoisolari-
ciresinol 3} X O ferulic acid DFh b & —FK U1z,

DGO LR TE & ik DP-1/DP-2=1/2 D=
WSS,

Dk, 6B, 7+ 57 25~ La, IARSHAER
PiowTo, BRKE, EXE, UV, IR, 1H-NMR,
BC-NMR 2 7 b v OfE BidLaM ISR 1 TH
L FE LI € TILEH 1L secoisolaricire-
sino] diferulate (RE LTz, # 7 ¥ 28 C. cordata $f
A lignan OBEHTZ U F TICEEN eV Tk
7 ¥ FHEARIRA @ lignan 1wBA3 2R84 £ <,
Ao Cit Alnus glutinosa $1X 9 cyclolignan @ (+)
dimethoxyisolariciresinol xyloside 2 BB X 1%, %
i, NV F Alnus japonica B AEEM I PREEXR
N6 T BICEE v, lignan #HiY flavonoids [@kE,
MHFITIR S BARL, W, =27k LORMEALE L
THAEL, Fhe—f0 b Oz O4AMEND CRE Xh
T b, lignan o2 F iz M FCHEF=Y
#15 = Lariz leptolepisi®)
AOEEESh TR L IEEEECH D, Lnl, Ay
+ B2 S % diarylheptanoid 2, lignan &1
124 7c < lignan OEHIISBOBRED 10TH B,

{LEH I L&Y L LR ¥ xF v — v alE,

Abies sachalinensis¥,
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Fig. 5. 'H-NMR spectrum of dihydroquercetin
g
pentaacetate (Compound 11 a).
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Fig. 6. 1C-NMR spectra of dihydroquercetin pentaacetate (Compound 1I a).
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Summary

The ethanol extract of sawashiba Carpinus cor-
data Blume (Betulaceae) wood was investigated.
By column chromatography, three compound I, IT
and IIL in addition to diarylheptanoids were iso-
lated from the diethyl ether solubles of the ethanol
extract. The structural elucidation of these com-
pounds was determined by spectroscopic analyses
and application of two dimentional NMR (IH-1H
COSY) and INEPT spectra.

2, 4-dinitrophenylhydrazine for these compounds

Color reaction with

was positive, indicating the existence of carbonyl
group as functional moiety. Also, it was verified
by the results that the IR spectra of these com-
pounds revealed the absorption maxima at 1640-
1710 cm—! area. On the other hand, I and II were
positive to diazotized sulfanilic acid, but TII was

negative.
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The formula CpuH 0y, for compound I (MY : mj/z
714.2667) wss proposed from the result of the high
resolution mass spectrum (HR-MS). BC-NMR
spectrum of tetraacetate Ia showed twenty signals
except for signals due to acetoxyl carbon atoms
(Fig. 3). This suggests that compound 1 contains
two symmetrical partial structure consisting of
twenty carbon atoms. In the MS spectrum of I,
a base ion revealed at m/z 137 derived from 4-
hydroxy-3-methoxybenzyl grouping, and other pro-
minent jons observed at m/z 177 and 344 which
were assigned to feruloyl CypHgOs and M*T- (2X
CpHoO3 and H;0) moieties (Fig. 1). Also, a ion
peak at m/z 189 caused by the release of two moles
of water from lignan secoisolariciresinol, followed
by the elimenation of CgHgQ, fragment. Hence,
it suggests that I comprises of a lignan and ferulic
acid. The signal due to alcoholic acetoxyl group
could not be found in the 1H-NMR spectrum of
tetraacetate Ta indicating lack of free alcoholic
hydroxyl group in the structure I. Details of the
structural assignment for 1 are verified by the
results of 1TH-1H COSY and INEPT spectra of Ia
(Figs. 2 and 3). Furthermore, alkaline hydrolysis
of 1a gave a mole of secoisolariciresinol and two
moles of ferulic acid. From these facts, ester
bond in structure I must be formed between car-
binol group in lignan and carboxyl group in ferulic
acid. Consequently, compound I is to be secoisolari-
ciresinol diferulate.

Compound II (M : m/z 304.0600) was formulated
CisH1,0;7 based on the result of the HR-MS. In

the MS spectum, prominent ion peaks revealed at
m/z 153, 152 and 123 (base ion) (Fig. 4). These ions
caused by RDA fission, and it suggests that I has
the structure of flavonoid. Details of chemical
structure for II were well comfirmed by the
evidences of the ITH-NMR, BC-NMR and INEPT
spectra for pentaacetate ITa (Figs. 5 and 6). The
results obtained are consisted with assignment that
compound II is to be dihydroquercetin (taxifolin).

The formula CsHgO4 of compound 11T (M™: m/z
168.0401) was given by the result of the HR-MS,
The only two signals were observed at ¢ 3.82 and
5.86 in the tH-NMR spectrum of III. The former
is due to two methoxyl groups, and the latter is
assigned to two olefinic protons. Also, the MS
spectrum of this compond revealed prominent ion
peaks at m/z 97 and 69 (base ion) corresponding
to (MY=71) and (M¥-99) fragments, which were
characteristic of fragmentation of methoxy-p-
benzoquinones. From these results, compound III
therefore is estimated to 2, 5-dimethoxy-p-benzo-
quinone. )

Thus far, these compounds from wood of saw-
ashiba C. cordata Blume has not been isolated.
Also, the information on the existence of lignans
and flavonoids in wood of tree at Betulaceae little is
available in literature. However, these compounds
appear to be useful taxonomic marker in Betula-
ceae such as diarylheptanoids, which are characte-
ristic compounds in the same family, since these

compounds are widespread in many trees.



